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SEQUENCE LISTING 

Hill K'hogen^city decer.inaacs which can be used as 
targets for developing means for preventing and 
controlling bacterial infections and/or systemic 
diss eminat ion 

<130> 1621 

<160> 32 

<170> Patentln version 3.1 
<210> 1 
<211> 305 
<212> PRT 

<213> Escherichia coli 

<400> 1 ..... 

Pro Ala Leu Thr Asp Ala Gin Gin Ala lie Pro Giy tie Lys Phe Asp 

x 5 10 15 

Trp Val Val Glu Glu Gly Phe Ala Gin lie Pro Ser Trp His Ala Ala 
~ 20 * 25 30 

Val Glu Arg Val lie Pro Val Ala lie Arg Arg Trp Arg Lys Ala Trp 
35 40 45 

Phe Ser Ala Pro lie Lys Ala Glu Arg Lys Ala Phe Arg Glu Ala Leu 
50 55 o0 

Gin Ala Glu Asn Tyr Asp Ala Val lie Asp Ala Gin Giy Leu Val Lys 
65 70 75 30 

Ser Ala Ala Leu Val Thr Arg Leu Ala His Gly Val Lys Kis Gly Leu 
35 90 95 

Asp Trp Gin Thr Ala Arg Glu Pro Leu Ala Ser Leu Phe Tyr Asn Cys 
100 105 110 

Lys His His lie Ala Lys Gin Gin His Ala Val Glu Arg Thr Arg Glu 
115 120 125 

Leu Phe Ala Lys Ser Leu Gly Tyr Ser Lys Pro Gin Thr Gin Gly Asp 
130 135 140 

Tyr Ala He Ala Gin His Phe Leu Thr Asn Leu Pro Thr Asp Ala Gly 
145 150 155 1^0 

Glu Tyr Ala Val Phe Leu His Ala Thr Thr Arg Asp Asp Lys His Trp 
155 170 175 

Pro Glu Glu His Trn Arg Glu Leu lie Gly Leu Leu Ala Asp Ser Gly 
ISO " 185 190 

He Arg He Lys Leu Pro Trp Gly Ala Pro His Glu Glu Glu Arg Ala 
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Lys Arg Leu Ala Glu Gly Phe Ala Tyr Val Glu Val Leu Pro Lys Met 
210 215 220 

Ser Leu Glu Gly Val Ala Arg Val Leu Ala Gly Ala Lys Phe Val Val 

225 230 " 235 240 

Ser Val Asp Thr Gly Leu Ser His Leu Thr Ala Ala Leu Asp Arg Pro 

245 250 255 



Asn lie Thr Val Tyr Gly Pro Thr Asp Pro Gly Leu lie Gly Gly Tyr 
260 " * 265 270 

Gly Lys Asn Gin Met Val Cys Arg Ala Pro Gly Asn Glu Leu Ser Gin 
275 280 285 



Leu Thr Ala Asn Ala Val Lys Arg Phe lie Glu Glu Asn Ala Ala Met 
290 295 300 



lie 
305 



<210> 2 

<211> 340 

<212> PRT 

<213> Escherichia coli 

<400> 2 

Met Arg Phe His Gly Asp Met Leu Leu Thr Thr Pro Val lie Ser Ser 
1 S 10 15 

Leu Lys Lys Asn Tyr Pro Asp Ala Lys lie Asp Val Leu Leu Tyr Gin 
20 "* 25 30 



Asp Thr lie Pro lie Leu Ser Glu Asn Pro Glu lie Asn Ala Leu Tyr 

35 40 45 

Gly lie Lys Asn Lys Lys Ala Lys Ala Ser Glu Lys lie Ala Asn Phe 

5 0 55 60 

Phe His Leu lie Lys Val Leu Arg Ala Asn Lys Tyr Asp Leu lie Val 

65 * 70 " 75 80 



Asn Leu Thr Asp Gin Trp Met Val Ala He Leu Val Arg Leu Leu Asn 
8 5 90 95 



Ala Arg Val Lys He Ser Gin Asp Tyr His His Arg Gin Ser Ala Phe 
100 105 110 



Trp Arg Lys Ser Phe Thr His Leu Val Pro Leu Gin Gly Gly Asn Val 
115 120 125 
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Val Glu Ser Asn Leu Ser Val Leu Thr Pro Leu Gly Val Asp Ser Leu 
130 135 140 

Val Lys Gin Thr Thr Met Ser Tyr Pro Pro Ala Ser Trp Lys Arg Met 
145 150 155 ISO 

Arg Arg Glu Leu Asp His Ala Gly Val Gly Gin Asn Tyr Val Val He 
165 170 175 

Gin Pro Thr Ala Arg Gin He Phe Lys Cys Trp Asp Asn Ala Lys Phe 
180 185 190 

Ser Ala Val He Asp Ala Leu His Ala Arg Gly Tyr Glu Val Val Leu 
195 ^ 200 205 • 

Thr Ser Gly Pro Asp Lys Asp Asp Leu Ala Cys Val Asn Glu He Ala 
210 " *" 215 220 

Gin Gly Cys Gin Thr Pro Pro Val Thr Ala Leu Ala Gly Lys Val Thr 
225 " ^ 230 235 240 

Phe Pro Glu Leu Gly Ala Leu He Asp His Ala Gin Leu Phe He Gly 
245 250 255 

Val Asp Ser Ala Pro Ala His He Ala Ala Ala Val Asn Thr Pro Leu 
260 265 270 

He Ser Leu Phe Gly Ala Thr Asp His He Phe Trp Arg Pro Trp Ser 
275 280 285 

Asn Asn Met He Gin Phe Trp Ala Gly Asp Tyr Arg Glu Met Pro Thr 
290 295 300 

Arg Asp Gin Arg Asd Arg Asn Glu Met Tyr Leu Ser Val He Pro Ala 
305 " " 310 315 320 

Ala Aso Val He Ala Ala Val Asp Lys Leu Leu Pro Ser Ser Thr Thr 
325 330 335 



Gly Thr Ser Leu 
340 



<210> 3 

<211> 265 

<212> PRT 

<213> Escherichia coli 

<400> 3 



Met Val Glu Leu Lys Glu Pro Phe Ala Thr Leu Trp Arg Gly Lys Asp 
15 10 15 
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Pro Phe Glu Glu Val Lys Thr Leu Gin Gly Glu Val Phe Arg Glu Leu 
20 25 30 

Glu Thr Arg Arg Thr Leu Arg Phe Glu Met Ala Gly Lys Ser Tyr Phe 
35 ^40 45. 

Leu Lys Trp His Arg Gly Thr Thr Leu Lys Glu He He Lys Asn Leu 
50 55 *0 

Leu Ser Leu Arg Met Pro Val Leu Gly Ala Asp Arg Glu Trp Asn Ala 



65 



70 75 80 



He His Arg Leu Arg Asp Val Gly Val Asp Thr Met Tyr Gly Val Ala 
85 9° 95 

Phe Gly Glu Lys Gly Met Asn Pro Leu Thr Arg Thr Ser Phe He He 
100 105 HO 

Thr Glu Asp Leu Thr Pro Thr He Ser Leu Glu Asp Tyr Cys Ala Asp 
115 120 125 

Trp Ala Thr Asn Pro Pro Asp Val Arg Val Lys Arg Met Leu He Lys 
* 130 135 140 

Ara Val Ala Thr Met Val Arg Asp Met His Ala Ala Gly He Asn His 
145 150 155 160 

Arg Aso Cys Tyr He Cys His Phe Leu Leu His Leu Pro Phe Ser Gly 
165 170 175 

Lys Glu Glu Glu Leu Lys He Ser Val He Asp Leu His Arg Ala Gin 
180 185 190 

Leu Arg Thr Arg Val Pro Arg Arg Trp Arg Asp Lys Asp Leu He Gly 
195 ~ 200 205 

Leu Tyr Phe Ser Ser Met Asn He Gly Leu Thr Gin Arg Asp He Trp 
210 215 220 

Arg Phe Met Lys Val Tyr Phe Ala Ala Pro Leu Lys Asp He Leu Lys 
225 230 235 240 

Gin Glu Gin Gly Leu Leu Ser Gin Ala Glu Ala Lys Ala Thr Lys He 
245 250 255 

Arg Glu Arg Thr He Arg Lys Ser Leu 
260 265 



<210> 4 
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<211> 374 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met lie Val Ala Phe Cys Leu Tyr Lys Tyr Phe Pro Phe Gly Gly Leu 
1 5 10-15 

Gin Arg Asp Phe Met Arg lie Ala Gin Thr Val Ala Ala Arg Gly His 
20 25 30 



His Val Arg Val Tyr Thr Gin Ser Trp Glu Gly Glu Cys Pro Asp Val 
35 40 45 

Phe Glu Leu lie Lys Val Pro Val Lys Ser His Thr Asn His Gly Arg 
50 55 60 

Asn Ala Glu Tyr Phe Ala Trp Val Gin Lys His Leu Arg Glu His Pro 
65 70 75 80 

Val Asp Lys Val Val Gly Phe Asn Lys Met Pro Gly Leu Asp Val Tyr 
85 ~ 90 95 



Tyr Ala Ala Asp Val Cys Tyr Ala Glu Lys Val Ala Gin Glu Lys Gly 
100 105 110 

Phe Phe Tyr Arg Leu Thr Ser Arg Tyr Arg His Tyr Ala Ala Phe Glu 
115 120 125 

Arg Ala Thr Phe Glu Gin Gly Lys Pro Thr Gin Leu Leu Met Leu Thr 
130 135 140 

Asp Lys Gin He Ala Asp Phe Gin Lys His Tyr Gin Thr Glu Ala Glu 

145 150 155 160 

Arg Phe His He Leu Pro Pro Gly He Tyr Pro Asp Arg Lys Tyr Ser 
165 170 175 

Gin Gin Pro Ala Asn Ser Arg Glu He Phe Arg Lys Lys Asn Gly He 
180 185 190 



Thr Glu Gin Gin Tyr Leu Leu Leu Gin Val Gly Ser Asp Phe Thr Arg 
195 200 205 



Lys Gly Val Asp Arg Ser He Glu Ala Leu Ala Ser Leu Pro Asp Ser 
210 ~ .215 220 



Leu Arg His Asn Thr Leu Leu Tyr Val Val Gly Gin Asp Lys Pro Arg 
225 ~ 230 235 240 



Lys Phe Glu Ala Leu Ala Glu Lys Arg Gly Val Arg Ser Asn Val His 
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245 250 255 

Phe Phe Ser Gly Arg Asn Asp Val Ser Glu Leu Met Ala Ala Ala Asp 
260 265 270 

Leu Leu Leu His Pro Ala Tyr Gin Glu Ala Ala Gly He Val Leu Leu 
275 280 285 

Glu Ala He Thr Ala Gly Leu Pro Val Leu Thr Thr Ala Val Cys Gly 
290 295 300 

Ty^- Ala His Tyr He Val Asp Ala Asn Cys Gly Glu Ala He Ala Glu 
305 ~ 310 31S 320 

Pro Phe Arg Gin Glu Thr Leu Asn Glu He Leu Arg Lys Ala Leu Thr 
325 330 335 

Gin Se- Ser Leu Arg. Gin Ala Trp Ala Glu Asn Ala Arg His Tyr Ala 
340 345 350 

Asp Thr Gin Asp Leu Tyr Ser Leu Pro Glu Lys Ala Ala Asp He lie 
355 " 360 365 

Thr Gly Gly Leu Asp Gly 
370 

<210> 5 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys He Leu Val He Gly Pro Ser Trp Val Gly Asp Met Met Met 
15 10 15 

Ser Gin Ser Leu Tyr Arg Thr Leu Gin Ala Arg Tyr Pro Gin Ala He 
20 25 30 

He Asp Val Met Ala Pro Ala Trp Cys Arg Pro Leu Leu Ser Arg Met 
35 40 45 

Pro Glu Val Asn Glu Ala He Pro Met Pro Leu Gly His Gly Ala Leu 
50 55 SO 

Glu He Gly Glu Arg Arg Lys Leu Gly His Ser Leu Arg Glu Lys Arg 
65 70 75 80 

Tyr Aso Arg Ala Tyr Val Leu Pro Asn Ser Phe Lys Ser Ala Leu Val 
85 90 95 



Pro Phe Phe Ala Gly He Pro His Arg Thr Gly Trp Arg Gly Glu Met 
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100 105 HO 

Arg Ty^ Gly Leu Leu Asn Asp Val Arg Val Leu Asp Lys Glu Ala Trp 
115 120 125 

Pro Leu Met Val Glu Arg Tyr lie Ala Leu Ala Tyr Asp Lys Gly He 
130 135 140 

Met Arg Thr Ala Gin Asp Leu Pro Gin Pro Leu Leu Trp Pro Gin Leu 
145 15 0 155 160 

Gin Val Ser Glu Gly Glu Lys Ser Tyr Thr Cys Asn Gin Phe Ser Leu 
165 170 175 

Ser Ser Glu Arg Pro Met He Gly Phe Cys Pro Gly Ala Glu Phe Gly 
180 185 190 

Pro Ala Lys Arg Trp Pro His Tyr His Tyr Ala Glu Leu Ala Lys Gin 
195 200 205 

Leu He Asp Glu Gly Tyr Gin Val Val Leu Phe Gly Ser Ala Lys Asp 
210 " 215 220 

His Glu Ala Gly Asn Glu He Leu Ala Ala Leu Asn Thr Glu Gin Gin 
225 230 235 240 

Ala Trp Cys Arg Asn Leu Ala Gly Glu Thr Gin Leu Asp Gin Ala Val 
245 250 255 

He Leu He Ala Ala Cys Lys Ala He Val Thr Asn Asp Ser Gly Leu 
260 265 270 

Met His Val Ala Ala Ala Leu Asn Arg Pro Leu Val Ala Leu Tyr Gly 
275 280 285 

Pro Ser Ser Pro Aso Phe Thr Pro Pro Leu Ser His Lys Ala Arg Val 
290 295 300 

He Arg Leu He Thr Gly Tyr His Lys Val Arg Lys Gly Asp Ala Ala 
305 310 315 320 

Glu Gly Tyr His Gin Ser Leu He Asp He Thr Pro Gin Arg Val Leu 
325 330 33S 

Glu Glu Leu Asn Ala Leu Leu Leu Gin Glu Glu Ala 
340 345 



<210> 6 
<211> 338 
<212> PRT 
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<213> Escherichia coli 
<400> 6 



Met 
1 



Ser Ala His Tyr Phe Asn Pro Gin Glu Met lie Asn Lys Thr He 
5 10 15 



He Phe Asp Glu Arg Pro Ala Ala Ser Val Ala Ser Ser Phe His Val 
20 25 30 

Ala Tyr Gly He Asp Lys Asn Phe Leu Phe Gly Cys Gly Val Ser He 
35 40 45 

Thr Ser Val Leu Leu His Asn Asn Asp Val Ser Phe Val Phe His Val 
SO 55 SO 

Phe He Aso Asp He Pro Glu Ala Asp He Gin Arg Leu Ala Gin Leu 
65 70 75 80 

Ala Lys Ser Tyr Arg Thr Cys He Gin He His Leu Val Asn Cys Glu 
85 90 9S 

Arg Leu Lys Ala Leu Pro Thr Thr Lys Asn Trp Ser He Ala Met Tyr 
100 1°5 110 

Phe Arg Phe Val He Ala Asp Tyr Phe He Asp Gin Gin Asp Lys He 
U 5 120 125 

Leu Tyr Leu Asp Ala As-o He Ala Cys Gin Gly Asn Leu Lys Pro Leu 
130 135 140 



He Thr Met Asp Leu Ala Asn Asn Val Ala Ala Val Val Thr Glu Arg 
145 ISO 155 

Asp Ala Asn Trp Trp Ser Leu Arg Gly Gin Ser Leu Gin Cys Asn Glu 

1S5 170 175 

Leu Glu Lys Gly Tyr Phe Asn Ser Gly Val Leu Leu He Asn Thr Leu 
180 185 190 

Ala Tro Ala Gin Glu Ser Val Ser Ala Lys Ala Met Ser Met Leu Ala 
" 195 200 205 

Aso Lys Ala He Val Ser Arg Leu Thr Tyr Met Asp Gin Asp He Leu 
" 210 215 220 

Asn Leu He Leu Leu Gly Lys Val Lys Phe He Asp Ala Lys Tyr Asn 
225 230 235 240 

Thr Gin Phe Ser Leu Asn Tyr Glu Leu Lys Lys Ser Phe Val Cys Pro 
245 250 255 
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lie Asn Asp Glu Thr Val Leu He His Tyr Val Gly Pro Thr Lys Pro 
260 265 270 

Trp His Tyr Trp Ala Gly Tyr Pro Ser Ala Gin Pro Phe He Lys Ala 
275 " 280 285 

Lys Glu Ala Ser Pro Trp Lys Asn Glu Pro Leu Met Arg Pro Val Asn 
290 295 300 

Ser Asn Tyr Ala Arg Tyr Cys Ala Lys His Asn Phe Lys Gin Asn Lys 
305 310 315 320 

Pro He Asn Gly He Met Asn Tyr He Tyr Tyr Phe Tyr Leu Lys He 
325 330 335 



He Lys 



<210> 7 
<211> 302 
<212> PRT 

<213> Escherichia coli 
<400> 7 

Met Ala Ala He Asn Thr Lys Val Lys Lys Ala Val lie Pro Val Ala 
15 10 15 

Gly Leu Gly Thr Arg Met Leu Pro Ala Thr Lys Ala He Pro Lys Glu 
20 25 30 

Met Leu Pro Leu Val Asp Lys Pro Leu He Gin Tyr Val Val Asn Glu 
35 40 45 

Cys He Ala Ala Gly He Thr Glu He Val Leu Val Thr His Ser Ser 
50 55 60 

Lys Asn Ser He Glu Asn His Phe Asp Thr Ser Phe Glu Leu Glu Ala 
65 70 75 80 

Met Leu Glu Lys Arg Val Lys Arg Gin Leu Leu Asp Glu Val Gin Ser 
85 90 95 

He Cys Pro Pro His Val Thr He Met Gin Val Arg Gin Gly Leu Ala 
100 105 HO 

Lys Gly Leu Gly His Ala Val Leu Cys Ala His Pro Val Val Gly Asp 
115 * 120 125 



Glu Pro Val Ala Val He Leu Pro Asp Val He Leu Asp Glu Tyr Glu 
130 135 140 
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Ser Asp Leu Ser Gin Asp Asn Leu Ala Glu Met lie Arg Arg Phe Asp 
145 " 150 155 ISO 

Glu Thr Gly His Ser Gin lie Met Val Glu Pro Val Ala Asp Val Thr 
165 170 175 

Ala Tyr Gly Val Val Asp Cys Lys Gly Val Glu Leu Ala Pro Gly Glu 
180 185 190 

Ser Val Pro Met Val Gly Val Val Glu Lys Pro Lys Ala Asp Val Ala 
195 200 205 

Pro Ser Asn Leu Ala He Val Gly Arg Tyr Val Leu Ser Ala Asp He 
210 215 220 

Trp Pro Leu Leu Ala Lys Thr Pro Pro Gly Ala Gly Asp Glu He Gin 
225 230 235 240 

Leu Thr Asd Ala lie Asp Met Leu He Glu Lys Glu Thr Val Glu Ala 
245 250 255 

Tyr His Met Lys Gly Lys Ser His Asp Cys Gly Asn Lys Leu Gly Tyr 
260 " 265 270 

Met Gin Ala Phe Val Glu Tyr Gly He Arg His Asn Thr Leu Gly Thr 
275 280 285 

Glu Phe Lys Ala Trp Leu Glu Glu Glu Met Gly He Lys Lys 
290 295 300 



<210> 8 
<211> 546 
<212> PRT 

<213> Escherichia coli 
<400> 8 

Met Ala He His Asn Arg Ala Gly Gin Pro Ala Gin Gin Ser Asp Leu 
15 10 15 

He Asn Val Ala Gin Leu Thr Ala Gin Tyr Tyr Val Leu Lys Pro Glu 
20 25 30 

Ala Gly Asn Ala Glu His Ala Val Lys Phe Gly Thr Ser Gly His Arg 
35 40 45 

Gly Ser Ala Ala Arg His Ser Phe Asn Glu Pro His He Leu Ala He 
50 55 60 



Ala Gin Ala He Ala Glu Glu Arg Ala Lys Asn Gly He Thr Gly Pro 
65 70 75 80 
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Cys Tyr Val Gly Lys Asp Thr His Ala Leu Ser Glu Pro Ala Phe He 
8 5 90 

ser Val Leu Glu Val Leu Ala Ala Asn Gly Val Asp Val lie Val Gin 
100 105 HO 

Glu Asn Asn Gly Phe Thr Pro Thr Pro Ala Val Ser Asn Ala He Leu 
115 * 120 125 

Val His Asn Lys Lys Gly Gly Pro Leu Ala Asp Gly He Val He Thr 
130 135 140 

Pro Ser His Asn Pro Pro Glu Asp Gly Gly He Lys Tyr Asn Pro Pro 
145 150 155 160 

Asn Gly Gly Pro Ala Asp Thr Asn Val Thr Lys Val Val Glu Asp Arg 
165 I 70 175 

Ala Asn Ala Leu Leu Ala Asp Gly Leu Lys Gly Val Lys Arg He Ser 
180 185 190 

Leu Asp Glu Ala Met Ala Ser Gly His Val Lys Glu Gin Asp Leu Val 
195 200 205 

Gin Pro Phe Val Glu Gly Leu Ala Asp He Val Asp Met Ala Ala He 
210 215 220 

Gin Lys Ala Gly Leu Thr Leu Gly Val Asp Pro Leu Gly Gly Ser Gly 
225 230 235 240 

He Glu Tyr Trp Lys Arg He Gly Glu Tyr Tyr Asn Leu Asn Leu Thr 
245 250 255 

He Val Asn Aso Gin Val Asp Gin Thr Phe Arg Phe Met His Leu Asp 
260 265 270 

Lys Aso Gly Ala He Arg Met Asp Cys Ser Ser Glu Cys Ala Met Ala 
" 275 280 285 

Gly Leu Leu Ala Leu Arg Asp Lys Phe Asp Leu Ala Phe Ala Asn Asp 
290 295 300 

T3-o Asp Tyr Asp Arg His Gly He Val Thr Pro Ala Gly Leu Met Asn 
305 310 ~ 315 320 

Pro Asn His Tyr Leu Ala Val Ala He Asn Tyr Leu Phe Gin His Arg 
325 330 335 

Pro Gin Trp Gly Lys Asp Val Ala Val Gly Lys Thr Leu Val Ser Ser 
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340 



345 350 



Ala Met He Asp Arg Val Val Asn Asp Leu Gly Arg Lys Leu Val Glu 
355 360 365 

Val Pro Val Gly Phe Lys Trp Phe Val Asp Gly Leu Phe Asp Gly Ser 
370 " 375 380 

Phe Gly Phe Gly Gly Glu Glu Ser Ala Gly Ala Ser Phe Leu Arg Phe 
385 390 395 400 

Asp Gly Thr Pro Trp Ser Thr Asp Lys Asp Gly He He Met Cys Leu 

Leu Ala Ala Glu He Thr Ala Val Thr Gly Lys Asn Pro Gin Glu His 
• '420 425 430 

Tvr Asn Glu Leu Ala Lys Arg Phe Gly Ala Pro Ser Tyr Asn Arg Leu 
1 435 440 445 

Gin Ala Ala Ala Thr Ser Ala Gin Lys Ala Ala Leu Ser Lys Leu Ser 
450 455 460 

Pro Glu Met Val Ser Ala Ser Thr Leu Ala Gly Asp Pro He Thr Ala 

465 470 475 480 

Arg Leu Thr Ala Ala Pro Gly Asn Gly Ala Ser He Gly Gly Leu Lys 
485 490 495 

Val Met Thr Asp Asn Gly Trp Phe Ala Ala Arg Pro Ser Gly Thr Glu 
500 505 =10 

Asp Ala Tyr Lys He Tyr Cys Glu Ser Phe Leu Gly Glu Glu His Arg 
515 520 525 

Lys Gin He Glu Lys Glu Ala Val Glu He Val Ser Glu Val Leu Lys 
530 " 535 540 



Asn Ala 




545 




<210> 


9 


<211> 


558 


<212> 


PRT 


<213> 


Escherichia coli 


<400> 


9 


Met Lys Leu Phe Lys Ser 



Leu He Ala Ala Cys His Ala Ala 
10 15 



Gin Ala Ser Ala Ala He Asp He Asn Ala Asp Pro Asn Leu Thr Gly 
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20 



25 30 



Ala Ala P>-o Leu Thr Gly He Leu Asn Gly Gin Gin Ser Asp Thr Gin 
35 40 45 

Asn Met Ser Gly Phe Asp Asn Thr Pro Pro Pro Ser Pro Pro Val Val 
50 55 60 

Met Ser Arg Met Phe Gly Ala Gin Leu Phe Asn Gly Thr Ser Ala Asp 
65 " 70 75 80 

Ser Gly Ala Thr Val Gly Phe Asn Pro Asp Tyr He Leu Asn Pro Gly 
85 90 95 

Asp Ser He Gin Val Arg Leu Trp Gly Ala Phe Thr Phe Asp Gly Ala 
100 105 . HO 

Leu Gin Val Asp Pro Lys Gly Asn He Phe Leu Pro Asn Val Gly Pro 
US 120 125 

Val Lys Val Ala Gly Val Ser Asn Ser Gin Leu Asn Ala Leu Val Thr 
130 135 140 

Ser Lys Val Lys Glu Val Tyr Gin Ser Asn Val Asn Val Tyr Ala Ser 
145 150 155 160 

Leu Leu Gin Ala Gin Pro Val Lys Val Tyr Val Thr Gly Phe Val Arg 
165 170 175 

Asn Pro Gly Leu Tyr Gly Glv Val Thr Ser Asp Ser Leu Leu Asn Tyr 
180 185 190 

Leu He Lys Ala Gly Gly Val Asp Pro Glu Arg Gly Ser Tyr Val Asp 
195 200 205 

lie Val Val Lys Arg Gly Asn Arg Val Arg Ser Asn Val Asn Leu Tyr 
210 " 215 220 

Asp Phe Leu Leu Asn Gly Lys Leu Gly Leu Ser Gin Phe Ala Asp Gly 
225 230 235 240 

Asp Thr He He Val Gly Pro Arg Gin His Thr Phe Ser Val Gin Gly 
245 ~ 250 255 

Asp Val Phe Asn Ser Tyr Asp Phe Glu Phe Arg Glu Ser Ser He Pro 
260 ' " 265 270 



Val Thr Glu Ala Leu Ser Trp Ala Arg Pro Lys Pro Gly Ala Thr His 
275 280 285 
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He Thr He Met Arg Lys Gin Gly Leu Gin Lys Arg Ser Glu Tyr Tyr 
290 295 300 

Pro He Ser Ser Ala Pro Gly Arg Met Leu Gin Asn Gly Asp Thr Leu 
305 310 315 320 

He Val Ser Thr Asp Arg Tyr Ala Gly Thr He Gin Val Arg Val Glu 
325 330 335 

Gly Ala His Ser Gly Glu His Ala Met Val Leu Pro Tyr Gly Ser Thr 
340 345 350 

Met Arg Ala Val Leu Glu Lys Val Arg Pro Asn Ser Met Ser Gin Met 
355 360 365 

Asn Ala Val Gin Leu Tyr Arg Pro . Ser Val Ala Gin Arg Gin Lys Glu 
370 375 380 

Met Leu Asn Leu Ser Leu Gin Lys Leu Glu Glu Ala Ser Leu Ser Ala 
385 390 395 400 

Gin Ser Ser Thr Lys Glu Glu Ala Ser Leu Arg Met Gin Glu Ala Gin 
405 410 415 

Leu He Ser Arg Phe Val Ala Lys Ala Arg Thr Val Val Pro Lys Gly 
420 425 430 

Glu Val He Leu Asn Glu Ser Asn He Asp Ser Val Leu Leu Glu Asp 
435 440 445 

Gly Asp Val He Asn He Pro Glu Lys Thr Ser Leu Val Met Val His 
450 455 460 

Gly Glu Val Leu Phe Pro Asn Ala Val Ser Trp Gin Lys Gly Met Thr 
465 470 475 480 

Thr Glu Asp Tyr He Glu Lys Cys Gly Gly Leu Thr Gin Lys Ser Gly 
485 490 495 

Asn Ala Arg He He Val He Arg Gin Asn Gly Ala Ala Val Asn Ala 
500 505 510 

Glu Asp Val Asp Ser Leu Lys Pro Gly Asp Glu He Met Val Leu Pro 
515 520 525 

Lys Tyr Glu Ser Lys Asn He Glu Val Thr Arg Gly He Ser Thr He 
530 535 540 



Leu Tyr Gin Leu Ala Val Gly Ala Lys Val He Leu Ser Leu 
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555 



545 


550 


<210> 


10 


<211> 


207 


<212> 


PRT 


<213> 


Escherichia coli 


<400> 


10 


Met Ser Lys Lys Leu lie 


1 


5 



10 15 

lie He Asp Ser Leu Asn His Lys His Tyr Glu Leu He Gly Phe He 
20 25 30 

Asp Lys Tyr Lys Ser Gly Tyr His Gin Ser Tyr Pro lie Leu Gly Asn 
35 40 45 

Aso He Ala Asp He Glu Asn Lys Asp Asn Tyr Tyr Tyr Phe He Gly 
50 ~ 55 60 

He Gly Lys Pro Ser Thr Arg Lys His Tyr Leu Asn He He Arg Lys 
65 70 7 3 

His Asn Leu Arg Leu He Asn He He Asp Lys Thr Ala He Leu Ser 
85 9° 95 

Pro Asn He He Leu Gly Asp Gly He Phe He Gly Lys Met Cys He 
X00 105 H° 

Leu Asn Arg Asp Thr Arg He His Asp Ala Val Val lie Asn Thr Arg 
115 " 120 125 

Ser Leu He Glu His Gly Asn Glu He Gly Cys Cys Ser Asn He Ser 
130 135 l*-0 

Thr Asn Val Val Leu Asn Gly Asp Val Ser Val Gly Glu Glu Thr Phe 



14S 



ISO 155 ISO 



Val Gly Ser Val Thr Val Val Asn Gly Gin Leu Lys Leu Gly Ser Lys 
y 165 170 175 

Set He He Gly Ser Gly Ser Val Val He Arg Asn He Pro Ser Asn 
180 185 I 90 

Val Val Val Ala Gly Thr Pro Thr Arg Leu He Arg Gly Asn Glu 
195 200 205 



<210> 11 

<211> 191 

<212> PRT 

<213> Escherichia coli 

<400> 11 
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Met Ala Lys Ser Val Pro Ala lie Phe Leu Asp Arg Asp Gly Thr He 
15 10 15 

Asn Val Asp His Gly Tyr Val His Glu He Asp Asn Phe Glu Phe He 
20 25 30 

Asp Gly Val lie Asp Ala Met Arg Glu Leu Lys Lys Met Gly Phe Ala 
35 40 45 

Leu Val Val Val Thr Asn Gin Ser Gly He Ala Arg Gly Lys Phe Thr 
50 55 60 

Glu Ala Gin Phe Glu Thr Leu Thr Glu Trp Met Asp Trp Ser Leu Ala 
65 70 75 80 

Asp Arg Asp Val Asp Leu Asp Gly He Tyr Tyr Cys Pro His His Pro 
85 90 95 

Gin Gly Ser Val Glu Glu Phe Arg Gin Val Cys Asp Cys Arg Lys Pro 
100 105 HO 

His Pro Gly Met Leu Leu Ser Ala Arg Asp Tyr Leu His He Asp Met 
115 120 125 

Ala Ala Ser Tyr Met Val Gly Asp Lys Leu Glu Asp Met Gin Ala Ala 
130 135 140 

Val Ala Ala Asn Val Gly Thr Lys Val Leu Val Arg Thr Gly Lys Pro 
145 150 155 160 

He Thr Pro Glu Ala Glu Asn Ala Ala Asp Trp Val Leu Asn Ser Leu 
165 170 175 

Ala Asp Leu Pro Gin Ala He Lys Lys Gin Gin Lys Pro Ala Gin 
180 185 190 



<210> 12 
<211> 310 
<212> PRT 

<213> Escherichia coli 
<400> 12 

Met He He Val Thr Gly Gly Ala Gly Phe He Gly Ser Asn He Val 
15 10 15 

Lys Ala Leu Asn Asp Lys Gly He Thr Asp He Leu Val Val Asp Asn 
20 * 25 30 



Leu Lys Asp Gly Thr Lys Phe Val Asn Leu Val Asp Leu Asn He Ala 
35 40 45 
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Asp Tyr Met Asp Lys Glu Asp Phe Leu He Gin He Met Ala Gly Glu 
50 * 55 60 

Glu Phe Gly Asd Val Glu Ala He Phe His Glu Gly Ala Cys Ser Ser 
65 ~ " 70 75 80 

Thr Thr Glu Trp Asp Gly Lys Tyr Met Met Asp Asn Asn Tyr Gin Tyr 
85 90 95 

Ser Lys Glu Leu Leu His Tyr Cys Leu Glu Arg Glu He Pro Phe Leu 
100 ~ 105 HO 

Tyr Ala Ser Ser Ala Ala Thr Tyr Gly Gly Arg Thr Ser Asp Phe He 
115 120 125 

Glu Ser Arg Glu Tyr Glu Lys Pro Leu Asn Val Tyr Gly Tyr Ser Lys 
130 " * 135 140 

Phe Leu Phe Asp Glu Tyr Val Arg Gin He Leu Pro Glu Ala Asn Ser 
145 150 155 160 

Gin lie Val Gly Phe Arg Tyr Phe Asn Val Tyr Gly Pro Arg Glu Gly 
165 170 175 

His Lys Gly Ser Met Ala Ser Val Ala Phe His Leu Asn Thr Gin Leu 
180 185 190 

Asn Asn Gly Glu Ser Pro Lys Leu Phe Glu Gly Ser Glu Asn Phe Lys 
195 200 205 

Arg Asp Phe Val Tyr Val Gly Asp Val Ala Asp Val Asn Leu Trp Phe 
210 215 220 

Leu Glu Asn Gly Val Ser Gly He Phe Asn Leu Gly Thr Gly Arg Ala 
225 " 230 235 240 

Glu Ser Phe Gin Ala Val Ala Asp Ala Thr Leu Ala Tyr His Lys Lys 
245 250 255 

Gly Gin He Glu Tyr He Pro Phe Pro Asp Lys Leu Lys Gly Arg Tyr 
260 265 270 

Gin Ala Phe Thr Gin Ala Asp Leu Thr Asn Leu Arg Ala Ala Gly Tyr 
275 280 285 

Asp Lys Pro Phe Lys Thr Val Ala Glu Gly Val Thr Glu Tyr Met Ala 
290 295 300 



Trp Leu Asn Arg Asp Ala 
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305 310 



<210> 13 
<211> 477 
<212> PRT 

<213> Escherichia coli 
<400> 13 

Met Lys Val Thr Leu Pro Glu Phe Glu Arg Ala Gly Val Met Val Val 
15 10 15 

Gly Asp Val Met Leu Asp Arg Tyr Trp Tyr Gly Pro Thr Ser Arg lie 
20 25 30 

Ser Pro Glu Ala Pro Val Pro Val Val Lys Val Asn Thr He Glu Glu 
35 40 45 

Arg Pro Gly Gly Ala Ala Asn Val Ala Met Asn lie Ala Ser Leu Gly 
5 0 * 4 55 60 

Ala Asn Ala Arg Leu Val Gly Leu Thr Gly He Asp Asp Ala Ala Arg 
65 70 75 80 

Ala Leu Ser Lys Ser Leu Ala Asp Val Asn Val Lys Cys Asp Phe Val 
85 90 95 

Ser Val Pro Thr His Pro Thr He Thr Lys Leu Arg Val Leu Ser Arg 
100 105 110 

Asn Gin Gin Leu He Arg Leu Asp Phe Glu Glu Gly Phe Glu Gly Val 
115 " 120 125 

Asp Pro Gin Pro Leu His Glu Arg He Asn Gin Ala Leu Ser Ser He 
130 135 140 

Gly Ala Leu Val Leu Ser Asp Tyr Ala Lys Gly Ala Leu Ala Ser Val 
145 150 155 160 

Gin Gin Met He Gin Leu Ala Arg Lys Ala Gly Val Pro Val Leu He 
165 170 175 

Aso Pro Lys Gly Thr Asr> Phe Glu Arg Tyr Arg Gly Ala Thr Leu Leu 
180 " 185 190 

Thr Pro Asn Leu Ser Glu Phe Glu Ala Val Val Gly Lys Cys Lys Thr 
195 200 205 

Glu Glu Glu He Val Glu Arg Gly Met Lys Leu He Ala Asp Tyr Glu 
210 215 220 



Leu Ser Ala Leu Leu Val Thr Arg Ser Glu Gin Gly Met Ser Leu Leu 
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225 



230 235 240 



Gin Pro Gly Lys Ala Pro Leu His Met Pro Thr Gin Ala Gin Glu Val 
245 250 255 

Tyr Asp Val Thr Gly Ala Gly Asp Thr Val lie Gly Val Leu Ala Ala 
260 265 270 

Thr Leu Ala Ala Gly Asn Ser Leu Glu Glu Ala Cys Phe Phe Ala Asn 
27S 280 285 

Ala Ala Ala Gly Val Val Val Gly Lys Leu Gly Thr Ser Thr Val Ser 
290 * 295 300 

lie Glu Leu Glu Asn Ala Val Arg Gly Arg Ala Asp Thr Gly Phe 



Pro 

305 310 



315 320 



Gly Val Met Thr Glu Glu Glu Leu Lys Leu Ala Val Ala Ala Ala Arg 
325 330 335 

Lys Arg Gly Glu Lys Val Val Met Thr Asn Gly Val Phe Asp He Leu- 
340 345 350 

His Ala Gly His Val Ser Tyr Leu Ala Asn Ala Arg Lys Leu Gly Asp 
355 360 365 

Arg Leu He Val Ala Val Asn Ser Asp Ala Ser Thr Lys Arg Leu Lys 
370 375 330 

Glv Asp Ser Arg Pro Val Asn Pro Leu Glu Gin Arg Met He Val Leu 
385 390 395 400 

Gly Ala Leu Glu Ala Val Asp Trp Val Val Ser Phe Glu Glu Asp Thr 
1 405 410 415 

Pro Gin Arg Leu He Ala Gly He Leu Pro Asp Leu Leu Val Lys Gly 
420 425 430 

Gly Aso Tyr Lys Pro Glu Glu He Ala Gly Ser Lys Glu Val Trp Ala 
* 435 440 445 

Asn Gly Gly Glu Val Leu Val Leu Asn Phe Glu Asp Gly Cys Ser Thr 
450 4 455 460 

Thr Asn He He Lys Lys lie Gin Gin Asp Lys Lys Gly 
465 470 475 



<210> 
<211> 
<212> 



14 

420 

PRT 
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<213> Escherichia coli 
<400> 14 

Met Leu Lys Arg Leu Gly Lys Val Phe Gly Pro Leu Val Cys Ala Leu 
X * 5 1° 15 

Leu Leu Leu Val Gly Leu Tyr Leu Val Phe Pro Val Ser Gin Pro His 
20 25 30 

His Leu Gly Lys Glu Lys Asn Ser Ala Val Ala Leu Thr Lys Ala Gly 
35 40 45 

Phe Lys Ser Arg Val Gin Lys Val Arg Ala Phe Ser Asp Pro Lys Ala 
SO ~ 55 60 

Asn Phe Val Pro Phe Phe Gly Ser Ser Glu Trp Leu Arg Phe Asp Ala 
65 70 75 80 

Met His Pro Ser Val Leu Ala Glu Ala Tyr Lys Arg Pro Tyr lie Pro 
85 90 95 

Tyr Leu Leu Gly Gin Lys Gly Ala Ala Ser Leu Thr Gin Tyr Tyr Gly 
100 105 HO 

lie Gin Gin He Lys Gly Gin He Lys Asn Lys Lys Ala He Tyr Val 
115 120 125 

He Ser Pro Gin Trp Phe Val Arg Lys Gly Ala Asn Lys Gly Ala Phe 
130 135 140 

Gin Asn Tyr Phe Ser Asn Asp Gin Thr He Arg Phe Leu Gin Asn Gin 
145 150 155 ISO 

Thr Gly Thr Thr Tyr Asp Xrg Tyr Ala Ala Arg Arg Leu Leu Lys Leu 
165 " 170 175 

Tyr Pro Glu Ala Ser Met Ser Asp Leu He Glu Lys Val Ala Asp Gly 
180 185 190 

Gin Lys Leu Ser Asn Lys Asp Lys Gin Arg Leu Lys Phe Asn Asp Trp 
195 200 205 

Val Phe Glu Lys Thr Asp Ala He Phe Ser Tyr Leu Pro Leu Gly Lys 
210 215 220 

Thr Tyr Asn Gin Val He Met Pro His Val Gly Lys Leu Pro Lys Ala 
225 230 235 240 

Phe Ser Tyr Asn His Leu Ser Arg He Ala Ser Gin Asp Ala Lys Val 
245 250 255 
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Ala Thr Arg Ser Asn Gin Phe Gly He Asp Asp Arg Phe Tyr Gin Thr 
260 265 270 

Ara He Lys Lys His Leu Lys Lys Leu Lys Gly Ser Gin Arg His Phe 
275 280 285 

Asn Tyr Thr Lys Ser Pro Glu Phe Asn Asp Leu Gin Leu Val Leu Asn 
290 295 300 

Glu Phe Ser Lys Gin Asn Thr Asp Val Leu Phe Val He Pro Pro Val 
305 310 315 320 

Asn Lys Lys Trp Thr Asp Tyr Thr Gly Le'u Asp Gin Lys Met Tyr Gin 
325 ^ 330 335 

Lys Ser Val Glu Lys He Lys His Gin Leu Gin Ser Gin Gly Phe Asn 
340 345 350 

His He Ser Asp Leu Ser Arg Asp Gly Gly Lys Pro Tyr Phe Met Gin 
355 360 365 

Asp Thr He His Leu Gly Trp Asn Gly Trp Leu Glu Leu Asp Lys His 
370 375 380 

He Asn Pro Phe Leu Thr Glu Glu Asn Ser Lys Pro Asn Tyr His He 
385 390 395 400 

Asn Asn Lys Phe Leu Lys Arg Ser Trp Ala Lys Tyr Thr Gly Arg Pro 
405 410 415 



Ser Asp Tyr Lys 
420 



<210> 15 
<211> 511 
<212> PRT 

<213> Escherichia coli 
<400> 15 

Met He His Asp Met He Lys Thr He Glu His Phe Ala Glu Thr Gin 
15 10 15 

Ala Asn Phe Pro Val Tyr Asp He Leu Gly Glu Val His Thr Tyr Gly 
20 25 30 

Gin Leu Lys Val Asp Ser Asp Ser Leu Ala Ala His He Asp Ser Leu 
35 40 45 



Gly Leu Val Glu Lys Ser Pro Val Leu Val Phe Gly Gly Gin Glu Tyr 
50 55 60 
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Glu Met Leu Ala Thr Phe Val Ala Leu Thr Lys Ser Gly His Ala Tyr 
65 70 7S 80 

He Pro Val Asp Gin His Ser Ala Leu Asp Arg He Gin Ala He Met 
85 90 95 

Thr Val Ala Gin Pro Ser Leu He He Ser He Gly Glu Phe Pro Leu 
100 105 110 

Glu Val Asd Asn Val Pro He Leu Asp Val Ser Gin Val Ser Ala He 
115 120 125 

Phe Glu Glu Lys Thr Pro Tyr Glu Val Thr His Ser Val Lys Gly Asp 
130 135 140 

Asp Asn Tyr Tyr He He Phe Thr Ser Gly Thr Thr Gly Leu Pro Lys 
145 150 155 160 

Gly Val Gin He Ser His Asp Asn Leu Leu Ser Phe Thr Asn Trp Met 
165 170 175 

He Ser Ast) Asp Glu Phe Ser Val Pro Glu Arg Pro Gin Met Leu Ala 
180 185 190 

Gin Pro Pro Tyr Ser Phe Asp Leu Ser Val Met Tyr Trp Ala Pro Thr 
195 200 205 

Leu Ala Met Gly Gly Thr Leu Phe Ala Leu Pro Lys Thr Val Val Asn 
210 215 220 

Asp Phe Lys Lys Leu Phe Ala Thr He Asn Glu Leu Pro He Gin Val 
225 * 230 235 240 

Trp Thr Ser Thr Pro Ser Phe Ala Asp Met Ala Leu Leu Ser Asn Asp 
245 250 255 

Phe Asn Ser Glu Thr Leu Pro Gin Leu Thr His Phe Tyr Phe Asp Gly 
260 265 270 



Glu Glu Leu Thr Val Lys Thr Ala Gin Lys Leu Arg Gin Arg Phe Pro 
275 " 280 285 

Lys Ala Arg He Val Asn Ala Tyr Gly Pro Thr Glu Ala Thr Val Ala 
290 295 300 

Leu Ser Ala Val Ala He Thr Asp Glu Met Leu Glu Thr Cys Lys Arg 

305 310 315 320 



Leu Pro He Gly Tyr Thr Lys Asp Asp Ser Pro Thr Tyr Val He Asp 
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325 330 335 

Glu Glu Gly His Lys Leu Pro Asn Gly Glu Gin Gly Glu lie lie lie 
340 345 350 

Ala Gly Pro Ala Val Ser Lys Gly Tyr Leu Asn Asn Pro Glu Lys Thr 
355 360 365 

Ala Glu Ala Phe Phe Gin Phe Glu Gly Leu Pro Ala Tyr His Thr Gly 
370 375 380 

Asp Leu Gly Ser Met Thr Asp Glu Gly Leu Leu Leu Tyr Gly Gly Arg 
385 " 390 395 400 

Met Asp Phe Gin lie Lys Phe Asn Gly Tyr Arg lie Glu Leu Glu Asp 
405 410 415 

Val Ser Gin Asn Leu Asn Lys Ser Gin Tyr Val Lys Ser Ala Val Ala 
420 425 430 

Val Pro Arg Tyr Asn Lys Asp His Lys Val Gin Asn Leu Leu Ala Tyr 
435 440 445 

He Val Leu Lys Glu Gly Val Arg Asp Asp Phe Glu Arg Asp Leu Asp 
450 455 460 

Leu Thr Lys Ala He Lys Glu Asp Leu Lys Asp He Met Met Asp Tyr 
465 470 475 480 

Met Met Pro Ser Lys Phe He Tyr Arg Glu Asp Leu Pro Leu Thr Pro 
485 490 495 

Asn Gly Lys He Asp He Lys Gly Leu Met Ser Glu Val Asn Lys 
500 * 505 510 



<210> 16 
<211> 919 
<212> DNA 

<213> Escherichia coli 
<400> 16 








gcccgcactc 


actgatgccc 


agcaggcaat 


cccagggatt aagtttgact 


gggtggtgga 


60 


agaagggttc 


gcacagattc 


cttcctggca 


cgctgccgtt gagcgagtta 


ttcctgtggc 


12 0 


aatacgtcgc 


tggcgtaaag 


cctggttctc 


ggcccccata aaagctgaac 


gcaaagcgtt 


180 


tcgtgaagcg 


ctacaagcag 


agaactatga 


cgcagttatc gacgctcagg 


ggctggtaaa 


240 


aagcgcggca 


ctggtgacac 


gtctggcgca 


tggcgtaaag catggattgg 


actggcaaac 


300 


cgctcgcgaa 


cctttagcca 


gcctgtttta 


caattgtaag catcatattg 


caaaacagca 


360 


gcacgccgta 


gaacgcaccc 


gcgaactgtt 


tgccaaaagt ttgggctata 


gcaaaccgca 


420 
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aacccagggc gattatgcta tcgcacagca ttttctgacg aacctgccta cagatgctgg 480 
cgaatatgcc gtatttcttc atgcgacgac ccgtgatgat aaacactggc cggaagaaca 540 
ctggcgagaa ttgattggtt tactggctga ttcaggaata cggattaaac ttccgtgggg 
cgcgccgcat gaggaagaac gggcgaaacg actggcggaa ggatttgctt atgttgaagt 
attgccgaag atgagtctgg aaggcgttgc ccgcgtgctg gccggggcta aatttgtagt 
gtcggtggat acggggttaa gccatttaac ggcggcactg gatagaccca atatcacggt 
ttatggacca accgatccgg gattaattgg tgggtatggg aagaatcaga tggtttgtag 
ggctccgggg aatgagttgt ctcaattgac agcaaatgct gttaagcggt tcattgaaga 
aaacgctgcc atgatttaa 

<210> 17 

<211> 1023 

<212> DNA 

<213> Escherichia coli 

<400> 17 



600 
660 
720 
780 
840 
900 
919 



60 



240 
300 
360 



atgcgttttc atggggatat gttattaact actcccgtca ttagttcgct gaaaaaaaat 
taccctgacg caaaaatcga tgtgctgctt tatcaggaca ccatcccgat cctgtctgaa 120 
aatccagaga ttaacgcgct ctacggcata aaaaataaaa aagcaaaagc ctcagaaaaa 180 
attgccaact tttttcatct catcaaggta ttacgtgcca ataagtatga ccttatcgtc 
aatctcaccg atcaatggat ggttgctata ctggttcgct tattaaatgc ccgtgtgaaa 
atttcccagg attatcatca tcggcagtct gctttttggc gtaaaagttt cacccatttg 
gtgccgttgc agggtggaaa tgtggtggaa agtaacttat ccgtgctgac cccattggga 420 
gttgattcgt tggtgaagca gacaaccatg agttacccgc ctgcaagctg gaaacgtatg 480 
cgtcgcgaac ttgatcacgc tggtgttgga caaaattatg tggtcatcca acctacggcg 540 
cggcaaatct tcaaatgctg ggacaacgcc aagttttccg ctgtgattga tgccttacat 
gctcgtggtt atgaagttgt tctgacgtcc ggcccagata aagacgatct ggcctgcgtc 
aatgaaattg cgcagggatg ccagacgcca ccagtaacgg cgctggctgg aaaggtgacc 
ttcccggaac ttggtgcgtt aatcgatcat gcgcagctgt ttattggcgt tgattccgca 
ccggcgcata ttgccgctgc agttaatacg ccgctgatac cgctgtttgg tgcgacagac 
catattttct ggcgtccctg gtcaaataac atgattcaat tctgggcggg agattaccgg 
gaaatgccaa cgcgcgatca gcgtgaccga aatgagatgt atctttcggt tattccggcg 
gcagatgtca ttgctgctgt cgataaatta ctgccctcct ccacgacagg tacgtcgtta 
tga 



600 
660 
720 
780 
840 
900 
960 
1020 
1023 



<210> 18 
<211> 798 
<212> DNA 
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<213> Escherichia coli 
<400> 18 



atggttgaac 


ttaaagagcc 


gfcttgccacg 


ttatggcgcg 


gcaaagatcc 


ccc cgaggaa 


a ft 


gttaaaacct 


tgcagggtga 


ggtacttcgc 


gaactggaaa 


ctcgccgtac 


tctgcgcctc 


JL^U 


gaaatggcgg 


gcaaaagcta 


ttttctcaaa 


tggcatcgcg gcacgaccct 


gaaagagata 


ISO 


atcaaaaatt 


tactctcatt 


gcggatgcca 


gtattaggcg 


ctgaccgcga 


atggaatgcg 


24 0 


atccatcgac 


tgcgggatgt 


cggcgttgat 


actatgtatg gggtggcatt 


tggcgaaaaa 


1 ft ft 


ggcatgaatc 


cgctgaccag 


aacttcattt 


attattaccg 


aagatctgac 


accaaccafca 


i £ ft 


agtctggaag 


attactgtgc 


tgactgggcg 


actaaccctc 


cagatgttcg 


CyLaaayCyt 


don 


atgcttatta 


agcgtgtcgc 


gacgacggtg 


cgcgatatgc 


atgctgcggg 


cattaaccac 


480 


cgtgactgtt 


atatctgtca 


tttcctgctg 


cacttgcctt 


tttccggtaa • 


ggaagaggag 


540 


ttaaaaattt 


cggtaattga 


cctgcaccgg 


gcgcagcttc 


gcacgcgcgt 


tccacgtcgt 


600 


tggcgggata 


aagatcttat 


tgggctttat 


ttttcttcga 


tgaatatcgg 


cctgactcag 


660 


cgggatatct 


ggcggtttat 


gaaagtgtat 


tttgccgccc 


cgcttaaaga 


cattctcaag 


720 


caggaacaag 


gactgctgtc 


gcaagcagaa 


gcaaaagcca 


caaaaatcag 


ggaaagaacg 


780 


attcgaaaat 


cgttgtaa 










798 



<210> 19 

<211> 1125 

<212> DNA 

<213> Escherichia coli 

<400> 19 



atgatcgttg 


ctttttgttt 


atataaatat 


tttccctttg gcggtttgca 


gcgcgatttt 


60 


atgcgtattg 


ctcagacagt 


cgccgcccga 


ggtcatcatg 


ttcgggttta 


tacccagtcg 


120 


tgggaaggcg 


aatgccctga 


tgtatttgaa 


ctgatcaaag 


tgccggttaa 


atcgcatacc 


180 


aatcacgggc 


gcaatgcgga 


gtattttgcc 


tgggtgcaaa 


aacatttacg 


cgaacatccc 


240 


gtcgataaag 


tcgttggatt 


caacaaaatg 


ccggggctgg 


acgtttatta 


tgccgctgat 


300 


gtttgttatg 


ccgagaaagt 


agcgcaggaa 


aaaggctttt 


tctatcgcct 


gacgtcacgt 


360 


tatcgccatt 


atgccgcctt 


tgagcgggca 


accttcgaac 


agggcaagcc 


gacacagctg 


420 


ctgatgctga 


cagataagca 


aatcgccgat 


ttccagaaac 


attatcagac 


tgaagcggag 


480 


cgttttcata 


ttctgccacc 


ggggatttat 


cctgatcgta 


aatatagcca 


gcagccagcc 


540 


aatagccgtg 


aaatcttccg 


taagaagaat 


ggaataaccg 


aacaacaata 


tttattgctg 


600 


caggtcggtt 


cagacttcac 


gcgtaaaggt 


gtcgatcgtt 


ccattgaagc 


acctgcttcg 


660 


ttaccggatt 


cgctgcgcca 


caacacattg 


ctatatgttg 


ttgggcagga 


taaaccgcga 


720 


aaatttgagg 


cactggcaga 


aaaacgcggc 


gtgcgcagta 


atgttcactt 


cttctcgggg 


780 


cgcaacgatg 


tctcggaatt 


aatggcggcg 


gcggatttat 


tactgcatcc 


tgcccaccag 


840 
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gaagcggcgg 


gaattgtgct gctggaagcg attactgcag gattaccggt 


actaacaact 


900 


gccgtttgtg 


gctatgcgca 


ttatattgtc gacgctaatt 


geggegagge 


tattgetgag 


960 


ccattccgcc 


aggaaacatt 


gaatgagatt 


ttacgcaaag 


cgttaacgca 


atcttcactg 


1020 


cgccaggctt 


gggcggaaaa 


tgcgcgacat 


tatgctgata 


cacaagattt 


atacagtctg 


1080 


ccagagaaag 


cggcggatat 


cataacgggt 


ggtctggatg 


gttga 




1125 


<210> 20 
<211> 1047 
<212> DNA 

<213> Escherichia coli 
<400> 20 










atgaaaatac 


tggtgatcgg 


cccgtcttgg 


gttggcgaca 


tgatgatgtc 


gcaaagtctc 


60 


tatcgcacgc 


tccaggcgcg 


ctatccccag gcgataatcg 


atgtgatggc 


aceggcatgg 


120 


tgccgt ccat 


tattatcgcg 


gatgccggaa 


gttaacgaag 


ctattcctat 


gcctctcggt 


180 


cacggagcgc 


tggaaatcgg 


cgaacgccgc 


aaactgggtc 


atagectgeg 


tgaaaagege 


240 


cacgaccgcg 




acccaactcc 


ttcaaatctg 


cattagtgee 


tttcttcgcg 


300 


ggtattcctc 


atcgcaccgg 


ctggcgcggc gagatgcgct 


aeggtttact 


caacgatgta 


360 


cgcgtgctcg 


ataaagaagc 


ctggccgcta 


atggtggaac 


gctatatagc 


getggectat 


420 


gacaaaggca 


ttatgcgcac 


agcacaagat 


ctgccgcagc 


cattgttatg 


gccgcagttg 


480 


caggtgagcg 


aaggtgaaaa 


atcatatacc 


tgtaatcaat 


tttegcttte 


ateagaaegt 


540 


ccgatgattg 


gtttttgccc 


gggtgcggag 


tttggtccgg 


caaaaegctg 


gccacactac 


600 


cactatgcgg 


agctggcaaa 


gcagctgatt 


gatgaaggtt 


atcaggtggt 


tctgtttggc 


660 


tcggcgaaag 


atcatgaagc 


gggcaatgag 


attcttgccg 


ctttgaatac 


cgagcagcag 


720 


gcatggtgtc 


ggaacctggc 


gggggaaaca 


cagcttgatc 


aagcggttat 


ectgattgea 


780 


gcctgtaaag 


ccattgtcac 


taacgattct 


ggcctgatgc 


atgttgcggc 


ggcgctcaat 


840 


cgtccgctgg 


ttgccctgta 


tggtccgagt 


age c egg act 


tcacaccgcc 


gctatcccat 


900 


aaagcgcgcg 


tgatccgttt 


gattaccggc 


tatcacaaag 


tgegtaaagg 


tgacgctgcg 


960 


gagggttatc 


accagagctt 


aatcgacatt 


actccccagc 


gcgtactgga 


agaactcaac 


1020 


gcgctattgt 


tacaagagga 


agcctga 








1047 



<210> 21 
<211> 1017 
<212> DNA 

<213> Escherichia coli 
<400>. 21 

atgagtgccc actattttaa tccacaagag atgatcaata agacaatcat cttcgacgaa 
aggecagegg cgtcagtggc atcatcattc catgttgctt atggcattga taaaaacttt 
ctttttggtt gtggtgtttc aatcaegtea gttttgttac ataacaacga cgtgagtttt 
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gttttccacg 


tttttattga 


tgatatccct gaagccgata 


tccagcgttt 


agcccaattg 


240 


gcgaaaagct 


atcgtacctg 


tatccagacc 


cacccaguad. 


attgtgaacg 


gcttaaggca 


300 


ttaccgacga 


ccaaaaattg 


gcccactgcc 


dtgCdtLLLC 


gttttgtaat 


tgcagattac 


360 


tttattgatc 


aacaagataa 


gatccctcac 


ccggacgcug 


atatcgcctg 


tcagggaaac 


420 


ttaaagccgc 


tgacaacaat 


ggatcttgcc 




ctgctgttgt 


tactgaacgc 


480 


gatgctaact 


ggtggtcgtt 


acggggtcaa 


agtctgcagt 


gtaatgaact 


tgaaaagggt 


540 


tactttaatt 


caggtgtcct 


gttaattaat 


acactagcgt 


gggcgcagga 


gtccgtttct 


i 

600 


gctaaagcga 


tgtcgatgct 


tgctgataaa 


gccatcgttt 


cccgtttaac 


ctatatggat 


660 


caagatatcc 


ttaatcttat 


cctgttaggg 


aaagttaaat 


tcattgatgc 


taaatacaat 


720 




crfcttaaat ta 


tgaattaaaa 


aaatcatttg 


tttgtccaat 


taatgatgaa 


780 


accgtattaa 


ttcattatgt 


cggcccgaca 


aaaccctggc 


attactgggc 


cggttatcca 


840 


agtgcgcaac 


cttttatcaa 


agccaaagaa gcatcgccct ggaaaaatga 


accgttaatg 


900 


cggccagtta 


actcaaacta 


tgctcgttat 


tgcgccaagc 


ataattttaa 


acaaaacaaa 


960 


ccaattaacg 


ggataatgaa 


ttatatttat 


tatttttatt 


taaagataat 


aaaatga 


1017 


<210> 22 
<211> 909 
<212> DNA 

<213> Escherichia coli 
<400> 22 










atggctgcca 


ttaatacgaa 


agtcaaaaaa gccgttatcc 


ccgttgcggg 


attaggaacc 


60 


aggatgttgc 


cggcgacgaa 


agccatcccg 


aaagagatgc 


tgccacttgt 


cgataagcca 


120 


ttaattcaat 


acgtcgtgaa 


tgaatgtatt 


gcggctggca 


ttactgaaat 


tgtgctggtt 


180 


acacactcat 


ctaaaaactc 


tattgaaaac 


cacttztgata 


ccagttttga 


actggaagca 


240 


atgctggaaa 


aacgtgtaaa 


acgtcaactg 


cttgatgaag 


tgcagtctat 


ttgtccaccg 


300 


cacgtgacta 


ttatgcaagt 


tcgtcagggt 


ctggcgaaag gcctgggaca 


cgcggtattg 


360 


tgtgctcacc 


cggtagtggg 


tgatgaaccg gtagctgtta 


ttttgcctga 


tgttattctg 


420 


gatgaatatg 


aatccgattt 


gtcacaggat 


aacctggcag agatgatccg 


ccgctttgat 


480 


gaaacgggtc 


atagccagat 


catggttgaa 


ccggttgctg 


atgtgaccgc 


atatggcgtt 


D4U 


gtggattgca 


aaggcgttga 


attagcgccg 


ggtgaaagcg 


taccgatggt 


tggtgtggta 


ouu 


gaaaaaccga 


aagcggatgt 


tgcgccgtct 


aatctcgcta 


ttgtgggtcg 


ttacgtactt 


660 


agcgcggata 


tttggccgtt 


gctggcaaaa 


acccctccgg gagctggtga 


tgaaattcag 


720 


ctcaccgacg 


caattgatat 


gctgatcgaa 


aaagaaacgg 


tggaagccta 


tcatatgaaa 


780 


gggaagagcc 


atgactgcgg 


taataaatta ggttacatgc 


aggccttcgt 


tgaatacggt 


840 


attcgtcata 


acacccttgg 


cacggaattt 


aaagcctggc 


ttgaagaaga 


gatgggcatt 


900 



aagaagtaa 
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<210> 23 

<211> 1641 

<212> DNA 

<213> Escherichia coli 

<400> 23 



atggcaatcc 


acaatcgtgc 


aggccaacct gcacaacaga gtgatttgat 


taacgtcgcc 


6U 


caactgacgg 


cgcaatatta 


tgtactgaaa ccagaagcag ggaatgcgga 


gcacgcggtg 


ion 


aaattcggta 


cttccggtca 


ccgtggcagt gcagcgcgcc acagctttaa 


cgagccgcac 


18 0 


attctggcga 


tcgctcaggc 


aattgctgaa gaacgtgcga aaaacggcat 


cactggccct 


240 


tgctatgtgg 


gtaaagatac 


tcacgccctg tccgaacctg cattcatttc 


cgttctggaa 


3 00 


gtgctggcag 


cgaacggcgt 


tgatgtcatt gtgcaggaaa acaatggctt 


caccccgacg 


3 60 


cctgccgttt 


ccaatgccat 


cctggttcac aataaaaaag gtggcccgct 


ggcagacggt 


420 


atcgtgatta 


caccgtccca 


taacccgccg gaagatggtg gaatcaaata 


caatccgcca 


480 


aatggtggcc 


cggctgatac 


caacgtcact aaagtggtgg aagacagggc 


caacgcactg 


540 


ctggccgatg 


gcctgaaagg 


cgtgaagcgt atctccctcg acgaagcgat 


ggcatccggt 


600 


catgtgaaag 


agcaggatct ggtgcagccg ttcgtggaag gtctggccga 


tatcgttgat 


660 


atggccgcga 


ttcagaaagc 


gggcctgacg ctgggcgttg atccgctggg cggttccggt 


720 


atcgaatact 


ggaagcgtat 


tggcgagtat tacaacctca acctgactat 


cgttaacgat 


7 80 


caggtcgatc 


aaaccttccg 


ctttatgcac cttgataaag acggcgcgat 


ccgtatggac 


840 


tgctcctccg 


agtgtgcgat 


ggcgggcctg ctggcactgc gtgataagtt 


cgatctggcg 


900 


tttgctaacg 


acccggatta 


tgaccgtcac ggtatcgtca ctccggcagg 


tttgatgaat 


960 


ccgaaccact 


acctggcggt 


ggcaatcaat tacctgttcc agcatcgtcc 


gcagtggggc 


102 0 


aaagatgttg 


ccgtcggtaa 


aacgctggtt tcatctgcga tgatcgaccg 


tgtggtcaac 


10 8 0 


gacttgggcc 


gtaaactggt 


agaagtcccg gtaggtttca aatggtttgt 


cgatggtctg 




ttcgacggca 


gcttcggctt 


tggcggcgaa gagagtgcag gggcttcctt 


cctgcgtttc 


1200 


gacggcacgc 


cgtggtccac 


cgacaaagac ggcatcatca tgtgtctgct 


ggcggcggaa 


1260 


atcaccgctg 


tcaccggtaa gaacccgcag gaacactaca acgaactggc 


aaaacgcttt 


1320 


ggtgcgccga 


gctacaaccg 


tttgcaggca gctgcgactt ccgcacaaaa 


agcggcgctg 


1380 


tctaagctgt 


ctccggaaat 


ggtgagcgcc agcaccctgg caggtgaccc 


gatcaccgcg 


1440 


cgcctgactg 


ctgctccggg 


caacggtgct tctattggcg gtctgaaagt 


gatgactgac 


1500 


aacggctggt 


tcgccgcgcg 


tccgtcaggc acggaagacg catataagat 


ctactgcgaa 


1560 


agcttcctcg 


gtgaagaaca 


tcgcaagcag attgagaaag aagcggttga 


gattgttagc 


1620 


gaagttctga 


aaaacgcgta 


a 




1641 



<210> 24 
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<211> 1677 
<212> DNA 

<213> Escherichia coli 
<400> 24 



atgaaattat 


ttaaatcaat 


tttactgatt gccgcctgtc 


acgcggcgca 


ggccagcgcg 


60 


gccattgata 


ttaacgctga 


cccaaacctt 


acaggagccg 


cgccgcttac 


cggtattctg 


120 


aacgggcaac 


agtcggatac 


gcaaaacatg 


agcggcttcg 


acaatacccc 


gccgccctca 


180 


ccgccggtgg 


taatgagccg 


tatgtttggt 


gctcaacttt 


tcaacggcac 


cagcgcggat 


240 


agcggtgcga 


cggtaggatt 


caaccctgac 


tatattctga 


atccgggtga 


tagcattcag 


300 


gttcgcttgt ggggtgcgtt 


cacctttgat 


ggtgcgttac 


aggttgatcc 


caaaggtaat 


360 


attttcctgc 


cgaacgttgg 


tccggtgaaa 


gttgctggcg 


tcagtaatag 


tcagctaaat 


420 


gccctggtca 


catccaaagt 


gaaggaagta 


taccagtcca 


acgtcaacgt ■ 


ctacgcctcc 


480 


ttattacagg 


cgcagccagt 


aaaagtgtac 


gtgaccggat 


ttgtgcgtaa 


tcctggtctg 


540 


tatggcggtg 


tgacgtctga 


ttcgttactc 


aattatctga 


tcaaggctgg 


cggcgttgat 


600 


ccagagcgcg 


gaagttacgt 


tgatattgtg 


gtcaagcgcg 


gtaaccgcgt 


gcgctccaac 


660 


gtcaacctgt 


acgacttcct 


gctgaacggc 


aaactggggc 


tttcgcagtt 


cgccgatggt 


720 


gacaccatca 


tcgtcgggcc 


gcgtcagcat 


actttcagcg 


ctcagggcga 


tgtctttaac 


780 


agctacgact 


ttgagttccg 


cgaaagcagc 


attcccgtaa 


cggaagcgtt 


gagctgggcg 


840 


car cc t* aa.crc 


cfccrcrccrccrac 


tcacattacg 


attatgcgta 


aacaggggct 


gcaaaaacgc 


900 


agcgaatact 


atccgatcag 


ttctgcgcca 


ggccgtatgt 


tgcaaaatgg 


cgatacctta 


960 


atcgtgagca 


ctgaccgcta 


tgccggcacc 


attcaggtgc 


gggttgaagg 


cgcacactcc 


1020 


ggtgaacatg 


ccatggtact 


gccttatggt 


tccactatgc 


gtgcggttct 


ggaaaaagtc 


1080 


cgcccgaaca 


gcatgtcgca 


gatgaacgcg gttcagcttt 


atcgcccatc 


agtagctcag 


1140 


cgtcagaaag 


agatgctgaa 


tctctcgctg 


caaaaactgg 


aggaagcatc 


actttctgcc 


1200 


cagtcctcca 


ccaaagaaga 


agccagcctg 


cgaatgcagg 


aagcgcaact 


gatcagccgc 


1260 


tttgtggcga 


aagcacgcac 


cgtagttccg 


aaaggtgaag 


tgatcctcaa 


cgaatccaat 


1320 


attgattctg 


ttctgcttga 


agatggcgac 


gtcatcaata 


ttccggagaa 


aacatcgctg 


1380 


gttatggttc 


atggcgaagc 


gctgttcccg 


aacgcggtga 


gctggcagaa 


gggtatgacc 


1440 


accgaggatt 


acatcgagaa 


atgtggtggc 


ctgacgcaga 


aatcgggtaa 


cgccagaatt 


1500 


atcgtcattc 


gtcagaacgg 


tgctgccgtc 


aacgcagaag 


atgtggattc 


actcaaaccg 


1560 


ggcgatgaga 


ttatggttct 


gccgaaatat gaatcgaaaa 


acattgaagt 


tacccgtggt 


1620 


atttccacca 


tcctctatca 


gctggcggtg ggtgcaaaag 


tgattctgtc 


tttgtaa 


1677 



<210> 25 

<211> 624 

<212> DNA 

<213> Escherichia coli 
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<400> 25 

atgagtaaaa agttaataat atttggtgcg ggtggttttt caaaatctat aattgacagc 
ttaaatcata aacattacga gttaatagga tttatcgata aatataaaag tggttatcat 
caatcatatc caatattagg taatgatatt gcagacatcg agaataagga taattattat 
tattttattg ggataggcaa accatcaact aggaagcact atttaaacat cataagaaaa 
cataatctac gcttaattaa cattatagat aaaactgcta ttctatcacc aaatattata 
ctgggtgatg gaatttttat tggtaaaatg tgtatactta accgtgatac tagaatacat 
gatgccgttg taataaatac taggagttta attgaacatg gtaatgaaat aggctgctgt 
agcaatatct ctactaatgt tgtacttaat ggtgatgttt ctgttggaga agaaactttt 
gttggtagcg tgactgttgt aaatggccag ttgaagctag gctcaaagag tattattggt 540 
tctgggtcgg ttgtaattag aaatatacca agtaatgttg tagttgctgg gactccaaca 
agattaatta gggggaatga atga 

<210> 26 

<211> 576 

<212> DNA 

<213> Escherichia coli 

<400> 26 



60 
120 
180 
240 
300 
360 
420 
480 



600 
624 



60 



gtggcgaaga gcgtacccgc aatttttctt gaccgtgatg gcaccattaa tgtcgatcac 

ggctatgtcc atgagatcga caactttgaa tttatcgacg gtgttattga cgccatgcgc 120 

gagctaaaaa aaatgggctt tgcgctggtg gtagtcacca accagtctgg cattgctcgc 180 

ggtaaat.tta ccgaagcaca gtttgaaacg ctgaccgagt ggatggactg gtcgctggcg 240 

gaccgagatg tcgatctgga tggtatctat tattgcccgc atcatccgca gggtagtgtt 300 

gaagagtttc gccaggtctg cgattgccgc aaaccacatc cggggatgct tttgtcagca 360 

cgcgattatt tgcatattga tatggccgct tcttatatgg tgggcgataa attagaagat 420 

atgcaggcag cggttgcggc gaacgtggga acaaaagtgc tggtgcgtac gggtaaacct 480 

attacacctg aagcagaaaa cgcggcagat tgggtgttaa atagcctggc agacctgccg 540 

caagcgataa aaaagcagca aaaaccggcg caatga 576 

<210> 27 

<211> 933 

<212> DNA 

<213> Escherichia coli 

<400> 27 



60 



atgatcatcg ttaccggcgg cgcgggcttt atcggcagca acatcgttaa agccctgaat 
gataaaggca tcaccgatat tctggtggtg gacaacctga aagacggcac caagtttgtg 120 



180 



aacctggtgg atctgaatat cgcagactat atggataagg aagacttcct gatccagatt 
atggctggcg aagagttcgg cgatgtcgaa gcgattttcc acgaaggcgc gtgctcttcc 240 
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accaccgagt 


gggacggcaa 


gtatatgatg 


gataacaact 


atcaatactc 


caaggagctg 


300 


ctgcactact 


gcctggagcg 


tgaaatcccg 


ttcctgtacg 


cttcttccgc 


agccacctac 


360 


ggcggacgca 


cctccgactt 


tattgaatcc 


cgcgagtacg 


aaaaaccgtt 


gaacgtctac 


420 


ggttactcaa 


aattcctgtt 


tgatgaatat 


gttcgccaaa 


tcctgccgga 


agcgaactcg 


480 


cagattgttg 


gcttccgcta 


tttcaacgtt 


tatggaccgc 


gtgaaggcca 


taaaggcagc 


540 


atggcgagcg 


tcgctttcca 


tctcaacacc 


cagcttaata 


acggtgaatc 


accgaagctg 


600 


ttcgaaggta 


gcgagaactt 


taaacgcgac 


ttcgtctatg 


ttggcgatgt 


ggcagatgta 


660 


aacctgtggt 


tcctggaaaa 


tggcgtttcc 


ggcatcttca 


acctcggcac 


cggtcgtgcg 


720 


gaatccttcc 


aggctgtagc 


tgatgctacg 


ctggcttatc 


acaagaaagg 


ccagatcgaa 


780 


tacattccgt 


tcccggataa 


gctgaaaggc 


cgctaccagg 


cgttcactca. 


ggcagatctg 


840 


acaaatctgc 


gcgcggcggg 


ttacgacaaa 


ccgttcaaaa 


ccgttgctga 


aggtgtaacg 


900 


gaatacatgg 


cctggctgaa 


tcgcgacgca 


taa 






933 


<210> 28 
<211> 1434 
<212> DNA 

<213> Escherichia coli 
<400> 28 










atgaaagtaa 


cgctgccaga 


gtttgaacgt 


gcaggagtga 


tggtggttgg 


tgatgtgatg 


60 


ctggatcgtt 


actggtacgg 


ccccaccagt 


cgtatctcgc 


cggaagcgcc 


ggtgcccgtg 


120 


gttaaagtga 


ataccatcga 


agaacgtccg 


ggcggcgcgg 


ccaacgtggc 


gatgaatatc 


180 


gcttctctcg 


gtgctaatgc 


acgcctggtc 


gggttgacgg 


gcattgacga 


tgcagcgcgc 


240 


gcgctgagta 


aatctctggc 


cgacgtcaac 


gtcaaatgcg 


acttcgtttc 


tgtaccgacg 


300 


catccgacca 


ttaccaaatt 


acgggtactt 


tcccgcaacc 


aacagctgat 


ccgtctggat 


360 


tttgaagaag 


gtttcgaagg 


tgttgatccg 


cagccgctgc 


acgagcggat 


taatcaggcg 


420 


ctgagttcga 


ttggcgcgct 


ggtgctttct 


gactacgcca 


aaggtgcgct 


ggcaagcgta 


480 


cagcagatga 


tccaactggc 


gcgtaaagcg 


ggtgttccgg 


tgctgattga 


tccaaaaggt 


540 


accgattttg 


agcgctaccg 


cggcgctacg 


ctgttaacgc 


cgaatctctc 


ggaatttgaa 


600 


gctgttgtcg 


gtaaatgtaa 


gaccgaagaa 


gagattgttg 


agcgcggcat 


gaaactgatt 


660 


gccgattacg 


aactctcggc 


tctgttagtg 


acccgttccg 


aacagggtat 


gtcgctgctg 


720 


caaccgggta 


aagcgccgct 


gcatatgcca 


acccaagcgc 


aggaagtgta 


tgacgttacc 


780 


ggtgcgggcg 


acacggtgat 


tggcgtcctg 


gcggcaacgc 


tggcagcggg 


taattcgctg 


840 


gaagaagcct 


gcttctttgc 


caatgcggcg 


gctggcgtgg 


tggtcggcaa 


actgggaacc 


900 


tccacggttt 


cgccgatcga 


gctggaaaat 


gctgtacgtg 


gacgtgcaga 


tacaggcttt 


960 


ggcgtgatga 


ccgaagagga 


actgaagctg 


gccgtagcgg 


cagcgcgtaa 


acgtggtgaa 


1020 


aaagtggtga 


tgaccaacgg 


tgtctttgac 


atcctgcacg 


ccgggcacgt 


ctcttatctg 


1080 
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gcaaatgccc gcaagctggg tgaccgcttg actgttgccg tcaacagcga tgcctccacc 
aaacggctga aaggggattc ccgcccggta aacccactcg aacagcgtac gatt S tgctg 
ggcgcactgg aagcggtcga ctgggtagtg tcgtttgaag aggacacgcc gcagcgcttg 
atcgccggga tcttgccaga tctgctggtg aaaggcggcg actataaacc agaagagatt 
gccgggagta aagaagtctg ggccaacggt ggcgaagtgt tggtgctcaa ctttgaagac 
ggttgctcga cgaccaacat catcaagaag atccaacagg ataaaaaagg ctaa 

<210> 29 
<211> 1263 
<212> DNA 

<213> Escherichia coli 
<400> 29 

atgcttaaac gtctaggtaa agtatttgga cctctagttt gtgctttact actgttggta 
ggattatatc ttgtttttcc tgtttctcag cctcatcatt taggtaagga aaaaaacagt 
gcagtagcgt tgacaaaggc aggttttaaa agcagagttc aaaaagttag agctttcagt 
gatcctaaag ccaattttgt ccctttcttt ggttcaagtg agtggttaag atttgatgca 
acgcatccat cagttttagc agaggcttac aaaaggcctt atatcccata tcttttaggt 
caaaaagggg cggcttctct gacacaatac tacggcattc aacagattaa aggacaaatc 
aaaaataaaa aagctatcta tgttatttct ccgcaatggt ttgttcgcaa gggagccaac 
aaaggtgctt ttcaaaacta tttcagcaac gatcaaacca ttcgattttt gcaaaatcaa 
acagggacaa cctacgatag gtatgctgct cgtcgattgt taaaattata tcctgaagct 
tctatgtcag atttgataga aaaagttgca gatggccaaa aactatcaaa taaagacaaa 
caaagactaa agtttaatga ttgggtattt gagaagacag atgctatttt tagctatcta 
ccactaggaa aaacttataa tcaggtaata atgcctcatg ttggtaaatt accgaaagca 
ttctcatata atcatttatc gcgtattgca tcacaagatg ctaaagtagc aacgagatca 
aatcaatttg gtattgatga tcgcttttac caaacaagaa ttaaaaagca cttaaaaaaa 
ttgaaagggt cacaacgaca tttcaattat actaagtcac cagaatttaa tgatttacag 
ttggttctta atgaattctc aaaacaaaat acagatgtcc tttttgtcat accaccagta 
aataaaaagt ggacagacta cacagggctt gatcaaaaaa tgtatcaaaa atctgtagaa 
aaaataaaac accaacttca aagtcaaggt ttcaatcata tctctgacct ttctcgagat 
ggaggtaagc catactttat gcaagataca atccatttag gttggaatgg ttggttagag 
ctagataagc atatcaatcc atttttaaca gaggaaaaca gcaagccaaa ttatcacatt 
aataataaat ttttgaagag atcttgggca aaatatacag gacgtccaag tgattacaag 
taa 



1140 
1200 
1260 
1320 
1380 
1434 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1263 



<210> 30 
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<211> 1536 

<212> DNA 

<213> Escherichia coli 

<400> 30 



atgatacatg atatgattaa 


aacaattgag cattttgctg agacacaagc tgattttcca 


60 


gtgtatgata 


ttttagggga 


agtccatact tatggacaac ttaaagtaga 


ctctgactct 


120 


ctagctgctc 


atattgatag 


cctaggcctt gttgaaaaat cacctgtctt 


agtattcggt 


180 


ggtcaagaat 


atgaaatgtt 


ggcgacattt gttgctttaa caaagtcagg gcatgcttat 


240 


ataccggttg 


accaacactc 


tgctttggat agaatacagg ctattatgac 


agttgctcaa 


300 


ccaagcctta 


tcatttcaat 


tggtgaattt cctcttgaag ttgataatgt 


cccaatccta 


360 


gacgtttctc 


aagtttcagc 


tatttttgaa gaaaagactc cttatgaggt 


aacacattct 


420 


gttaaaggtg 


atgataatta 


ctatattatt ttcacttcag ggactactgg 


tttaccaaaa 


480 


ggtgtgcaaa 


tttcacatga 


caatttattg agctttacaa attggatgat ' 


ttctgatgat 


540 


gagttttcag 


ttcctgaaag 


accgcaaatg ttggctcaac cgccatattc 


atttgactta 


600 


tcagttatgt 


attgggcacc 


aacactagct atgggaggca ccctgtttgc 


cctaccaaaa 


660 


acagtagtta 


atgatttcaa 


aaaactattc gctaccatta atgaattgcc. 


aatacaggtt 


720 


tggacttcga 


caccatcatt tgctgatatg gcgctactat ctaacgattt 


caattcagag 


780 


accttgccac 


agttaacaca 


tttttatttt gatggggaag agttaactgt caagactgca 


840 


caaaaacttc 


gtcaacgttt 


tccaaaagct cgtatcgtta atgcatatgg gccaacagaa 


900 


gcaacagttg 


ctctatccgc 


agtagcaatt actgatgaaa tgttagaaac 


atgcaaacgc 


960 


cttccaattg 


gttacactaa 


agatgactca ccaacgtatg tgattgatga 


agaaggtcat 


1020 


aaattaccaa 


acggagagca 


aggtgaaatc attattgctg gaccagcagt 


atcaaaaggc 


1080 


tatcttaaca 


atccagaaaa gacagctgag gcatttttcc aattcgaagg 


tctacctgct 


1140 


taccataccg 


gtgacttagg 


aagtatgacc gatgaaggtc ttctgcttta 


cggtgggcgt 


1200 


atggatttcc 


aaattaaatt 


taacggctat cgtattgaat tagaagatgt 


ttctcaaaac 


1260 


ttaaacaaat 


cgcagtatgt 


aaaatcagca gtagcagtgc cacgttataa 


caaggatcat 


1320 


aaagttcaaa 


acttattagc 


ctatattgtc ttaaaagaag gtgtaagaga 


tgattttgaa 


1380 


cgtgatttgg 


atttgacaaa 


agcaattaag gaagacttaa aggacattat 


gatggattac 


1440 


atgatgccat 


ctaaatttat 


ctatcgagag gatttacctt tgacaccaaa 


tgggaaaatt 


1500 


gatatcaaag 


gtcttatgag 


cgaggtaaac aagtga 




1536 



<210> 31 

<211> 60 

<212> DNA 

<213> Escherichia coli 

<400> 31 



tcgtgcaggc caacctgcac aacagagtga tttgattaac gtgtaggctg gagctgcttc 
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34 



PCT/EP2003/008209 



<210> 32 

<211> 60 

<212> DNA 

<213> Escherichia coli 

<400> 32 



cagggtgctg gcgctcacca tttccggaga cagcttagac acatatgaat atcctcctta 



60 



